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Chuong 1. GIOI THIEU

1.1.  Giéi thi¢u deé tai
SoulSpace 1a mdt ing dung mobile gitip nguoi tré — dac biét 1a Gen Z — ghi lai cam
xuc, cham soc ste khoe tinh than, dong thoi két ndi voi cong dong an danh va chuyén
gia tam 1y. Ung dung sir dung Al két hop cac bai test khoa hoc dé phén tich trang thai
cam xuc, dua ra phan hoi nhe nhang, dinh huéng nguoi dung ting bude tu chita lanh

hodc két no1 véi ho trg chuyén sau néu can.

1.2. Muc tiéu nhom

e Tao ra mot img dung cung cap khong gian an toan, riéng tu cho nguoi tré duoc
néi ra, duge ling nghe va chira lanh.

e Két hop giita tri tué nhan tao va liéu phap tam 1y hién dai, giap mdi ngudi timg
budc hiéu minh — yéu minh — chim séc minh.

e Ung dung khong thay thé chuyén gia, nhung 1a “nguoi ban dong hanh” dau tién

va bén viing trong hanh trinh tinh than.

1.3.  Doi twong nguoi ding

e User: Nguoi dung can theo ddi cam xuc va hd tro tam 1y.
e Expert: Chuyén gia tAm 1y d3 qua x4c minh, cung cap dich vu tu véan.

e Admin: Quan tri vién van hanh, kiém duyét noi dung va quan 1y hé thong.

1.4. Chirc nang trong tam

e Theo doi & Phan tich: Nhat ky cam xtc tich hop Al phan tich tdm trang va
Speech-to-Text.

e Két ndi: Cong dong chia sé an danh va hé thdng dt lich/chat v6i chuyén gia.

e DPianh gia & Duy tri: Bai test tim 1y chuan hoa va Gamification (Mental Tree)

gitp tao thoi quen tich cuec.



1.5. Tiéu chi ngoai pham vi trng dung (Out-of-Scope)
e Khong hd trg Video Call truc tiép (chi Chat).
e Khong tich hop thanh toan thuc t& (chi m6 phong).

e Khong thay thé cac chan doan y khoa chuyén sau.



Chwong 2. GIAI PHAP KY THUAT

2.1. Danh sach cic Actor trong hé thong

Actor Mo ta Ung dung sir dung

User Nguoi ding cudi, st dung | SoulSpace Mobile App
app dé theo ddi sirc khoe
tam than

Expert Chuyén gia tam ly, cung SoulSpace Expert App
cap dich vu tu van

Admin Quan tri vién hé thong SoulSpace Admin Panel

Bang 2.1: Bang danh sach cac Actor trong hé thong



2.2. Usecase Diagram tong thé

SOULSPACE SYSTEM

Quan Iy Tai khoan

Twr van Chuyén gia

User

Gamification (Mudi
céy)

Cong dong An danh

Lam Baitest Tam Iy

Chat v&i Khach hang

Béng ky Chuyén gia

Quan Iy Lich hen

Expert

¥ac minh Chuyén gia

Kigém duyét Néi dung

{ Thong ké Hé thdng

Admin

Hinh 2.1: Usecase Diagram tong thé



2.2.1. Danh sach cac Usecase cua User

UC-U01: Xac thuc Tai khoan

Thudc tinh Mo ta
Actor User
Mo ta Nguoi dung thuc hién cac thao tac xac thuc dé truy cap hé
thong
Tién diéu kién Ung dung di duoc cai dat

Ludng chinh 1. User m& app — 2. Chon Dang nhap/Pang ky — 3. Nhap
thong tin — 4. Xéac thyc — 5. Truy cap hé thong
Luﬁng thay thé Quén mat khau: Nhép email — Nhan OTP — Xac thuc — Dit

mat khau moi

Hau dieu kién

User duoc xac thuc va co thé str dung app

UC-U02: Quan ly Hd so ¢4 nhin

Thudc tinh Mo ta
Actor User (da dang nhap)
Mo ta Quan 1y thong tin ¢4 nhan nhu avatar, tén nguoi dung

Tién dieu kién

User da dang nhép

Ludng chinh

1. Vao Settings — 2. Chon Account — 3. Cap nhat thong tin

— 4. Luu




Thudc tinh

Mo ta

Hau diéu kién

Thong tin dugc cap nhat trong hé théng

UC-U03: Nhat ky Cam xtic (Journal)

Thugc tinh Mo ta
Actor User (da dang nhap), Al System
Mo ta Ghi lai cam xtic hang ngay véi ho trg Al phan tich

Tién dieu kién

User da dang nhap

Ludng chinh

1. Chon tab Diary — 2. Chon cdm xuc — 3. Thém ndi dung/ghi

am — 4. Thém tag — 5. Luu

Luong mé rong

Al tu dong phan tich sentiment va phat hién ndi dung ti€u cuc

Hau diéu kién

Nhat ky dugc luu, Al da phan tich cam xuc

UC-U04: Cong dong An danh

Thudc tinh Mo ta
Actor User, Al System (kiém duyét)
Mo ta Chia sé va tuong tac trong cong dong hd trg tam 1y

Tién di€u kién

User da dang nhap

Ludng chinh

1. Vao Community — 2. Xem/Tao bai — 3. Like/Comment —

4. Chon an danh




Thudc tinh

Mo ta

Ludong mé rong

Al kiém duyét ndi dung doc hai truée khi ding

Hau diéu Kkién

Bai dang duogc tao/tuong tac thanh cong

UC-UO0S: Bai test Tam ly

Thugc tinh Mo ta
Actor User
Mb ta Thuyc hién céc bai test danh gia strc khoe tam than

Tién diéu kién

User da dang nhap

Ludng chinh

1. Vao Explore — 2. Chon test — 3. Lam bai — 4. Xem két qua

Luong thay thé

Luu tién d6 néu chua hoan thanh

Hau diéu kién

Két qua test duoc luu va hién thi

UC-U06: Tw van Chuyén gia

Thugc tinh Mo ta
Actor User, Expert
Mo ta Dit lich va tu van voi chuyén gia tam 1y

Tién dieu kién

User da dang nhap, Expert da dugc phé duyét




Thudc tinh

Mo ta

Ludng chinh

1. Tim chuyén gia — 2. Xem lich tréng — 3. bat hen — 4.

Thanh toan — 5. Chat

Hau diéu kién

Cudc hen dugc tao, hai bén co thé chat

UC-U07: Mental Tree

Thudc tinh Mo ta
Actor User
Mo ta Gamification - Cham séc cdy 4o bang cac hanh dong tich cuc

Tién dieu kién

User da dang nhép

Ludng chinh

1. Vao Plant — 2. Chon hanh dong tich cuc — 3. Tu¢i cay — 4.
Nhan XP

Hau dieu kién

Cay phat trién, XP tang, streak dugc ghi nhan

UC-U08: Nhiic nhé (Reminders)

Thudc tinh Mo ta
Actor User
Mo ta Tao va quan 1y cac nhic nhd cham soc ban than

Tién dieu kién

User da dang nhap

Ludng chinh

1. Vao Reminders — 2. Tao mé6i — 3. Dat thoi gian — 4. Luu




Thudc tinh

Mo ta

Tuy chon lap

Mot 1an, Hang ngay, Tuy chinh

Hau diéu Kkién

Nhic nhd duoce 1én lich

2.2.2. Danh sach cac Usecase cia Expert

UC-E01: Pang ky Chuyén gia

Thugc tinh Mo ta
Actor Expert, Admin
Mo ta Chuyén gia dang ky tai khoan va cho phé duyét tir Admin

Tién di€u kién

Expert c6 ching chi hanh nghé

Ludng chinh 1. Bang ky email/password — 2. Dién thong tin chuyén mén —

3. Upload avatar & chung chi — 4. Cho Admin phé duyét
Thoéng tin yéu Ho tén, SDT, Nam kinh nghi¢m, Bio, Phong kham, Pia chi, Gia
ciu tu van, Chimg chi

Hau diéu kién

Tai khoan ¢ trang thai "pending", cho phé duy¢t

UC-E02: Quan ly Lich lam viéc

Thudc tinh

Mo ta

Actor

Expert (da phé duy¢t)




Thudc tinh

Mo ta

Mbo ta

Tao va quan 1y cac slot thoi gian c¢6 thé tu van

Tién dieéu kién

Expert da dugc phé duyét

Luodng chinh

1. Vao Calendar — 2. Chon ngay — 3. Tao slot (gio bat dau -
két thuc) — 4. Luu

Hau diéu kién

Slot hién thi cho User khi dt lich

UC-E03: Quan ly Cudc hen

Thudc tinh Mo ta
Actor Expert
Mo ta Xt Iy cac yéu cau dit lich tir User

Tién diéu kién

Co6 User dat lich

Ludng chinh

1. Xem yéu cau pending — 2. Chp nhan/Tir chéi — 3. Quén Iy

upcoming

Tab hién thi

Pending (cho xir 1y), Upcoming (sép t6i), Past (d3 qua)

Hau diéu kién

Cudc hen dugc xac nhan hoac tir choi

UC-E04: Chat véi Khach hang

Thudc tinh

Mo ta

Actor

Expert, User




Thudc tinh

Mo ta

Mbo ta

Chat realtime v61 khach hang da dat lich

Tién dieéu kién

Co6 cudc hen dugc xac nhan

Luodng chinh

1. M6 danh sach chat — 2. Chon conversation — 3. Gui/Nhan

tin nhan

Tinh ning

WebSocket realtime, typing indicator, online status

Hau dieu kién

Tin nhan duoc gui va luu trit

UC-E05: Viét bai PR Chuyén mén

Thudc tinh

Mo ta

Actor

Expert, Admin

Mo ta

Expert viét bai chia sé kién thirc chuyén mon

Tién dieu kién

Expert da duoc phé duyét

Ludng chinh

1. Tao bai méi — 2. Nhap tiéu dé, ndi dung — 3. Upload anh —

4. Thém hashtag — 5. Guri duyét

Hau diéu kién

Bai viét ¢ trang thai "pending", chd Admin duyét

UC-E06: Dashboard Thong ké

Thudc tinh

Actor




Thudc tinh

Mo ta

Mbo ta

Xem tong quan vé hoat dong tu van

Tién dieéu kién

Expert da duoc phé duyét

Dir liéu hién thi

S6 cudc hen hém nay, SO du vi, Lich hen upcoming

Hau diéu kién

2.2.3. Danh sach cac Usecase cia Admin

UC-A01: Xac minh Chuyén gia

Thudc tinh Mo ta
Actor Admin
Mo ta Xét duyét hod so ding ky cta chuyén gia

Tién dieu kién

Co Expert dang ky mai

Ludng chinh 1. Xem danh sach pending — 2. Xem chi tiét hd so — 3. Kiém
tra chimg chi — 4. Phé duyét/Tir chéi
Loc theo pending, approved, rejected

Hau diéu kién

Expert dugc phé duyét hodc tir chdi




UC-A02: Kiém duyét Bai viét Expert

Thugc tinh Mo ta
Actor Admin
Mo ta Duyét cac bai PR cua chuyén gia trudce khi cong khai

Tién dieu kién

Expert da submit bai viét

Ludng chinh

1. Xem bai pending — 2. Boc ndi dung — 3. Phé duyét/Tu

choi

Hau diéu kién

Bai viét hién thi trong newsfeed (néu approved)

UC-A03: Quan ly Bai test Tam ly

Thudc tinh Mo ta
Actor Admin
Mo ta CRUD céc bai test danh gia sirc khoe tam than

Tién dieu kién

Admin da dang nhap

Luong chinh 1. Xem danh sach — 2. Tao/Stra/Xda test — 3. Quan ly cau
hoi va dap an
Thong tin test M3, Tén, Mo ta, Ngudng nghiém trong, Khuyén nghi, Hinh

anh, Cau hoi

Hau diéu kién

Test dugc cap nhat trong h¢ théng




UC-A04: Kiém duyét Ngi dung Cong dong

Thugc tinh Mo ta
Actor Admin, Al System
Mo ta Giam sat va quan 1y ndi dung trong cong dong

Tién dieu kién

Ludng chinh 1. Xem tt ca posts — 2. Loc theo status — 3. X06a ndi dung vi
pham
Trang thai Approved, Pending, Blocked

Hau diéu kién

No6i dung dugc kiém duyét

UC-A05: X ly Bao cao (Report)

Thugc tinh Mo ta
Actor Admin
Mo ta Xu 1y cac bdo cdo vi pham tir ngudi dung

Tién diéu kién

User da bao c4o ni dung

Ludng chinh 1. Xem report — 2. Xem ndi dung bi bao cao — 3. Quyét dinh
xu ly
Hanh dong delete _content, warn_user, dismiss

Hau dieu kién

Report dugce xur ly




UC-A06: Dashboard Thong ké

Thugc tinh Mo ta
Actor Admin
Mo ta Xem téng quan vé hoat dong cia hé théng
Tién diéu kién Admin da dang nhap
Dir liéu Users, Posts, Comments, Flagged Posts, Trends, Emotion
Distribution
B¢ loc Day, Week, Month, Year
Hau diéu Kién -




Kién tric hé thong

2.3.1. Kién triic tong thé

CLIENT LAYER
SoulSpace App SoulSpace Expert SoulSpace Admin
(React Native) (React Native) (Next js)
Expo Router Expo Router App Router
MativeWind MativeWind Tailwind CSS
SecureStore SecureStore shaden/ui
"\..
[
HTTPS/WSS
A
APl GATEWAY
~FastAPt
(Python 3.11+)
« JWT Authentication
+ Rate Limiting
+ CORS Handling
« Reguest Validation
A
SERVICE LAYER
Auth Service Journal Service Community Service Expert Service Appointment Service
Test Service Tree Service Game Service Chat Service Notification Service
Admin Service Moderation Service Report Service
J—J : %
DATA LAYER Al/ML LAYER EXTERNAL SERVICES
— — Y Cloudinary Y
Sentiment Model \\ (File Storage) _/‘
(RoBERTa) —
& AssemblyAl Y
AN Speech-to-Text /
MongoDB - - b
Toxic Detector e
(TF-IDF + LR) L
& SMTP Server Y
N (EmailloTF) S/

Hinh 2.2: Kién triic tong thé

Dy 14 so d6 Kién tric Dwa trén Dich vu (Service-Based Architecture) duoc trién

khai theo m6 hinh Phan 16p (Layered Architecture).



e U'u diém: Phat trién cuc nhanh ban dau, d& join dir liéu, dé quan ly transaction,
kién trac don gian hon Microservices rat nhidu. Phu hop cho Startups/MVP.

e Nhuoc diém (Rii ro): Day 1a mot "nut c6 chai" (bottleneck). Néu MongoDB bi
qué tai, toan bo h¢ théng déu sap. Viéc thay ddi céu tric dir liéu rat nhay cam vi
c6 thé anh huong dén nhiéu services cung lic

e Kha ning mé rong: Tt vé mit logic (code di tach), nhung s& gap gidi han vé

mat dir li¢u (Database chung) khi scale 16n.

2.3.2. Data Flow Diagram (DFD)

Biang ky/Bang nhip——

Thong tin tai khoan—————

Tao nhit k{/Bai ddng——» —ac thurc token

Két qua phan tich Al

D&t lich/Chat realime—————= Két qua

ohé duyat ADMIN
3ng k§ chuyén gia » SOULSPACE SYSTEM
HMJ
EXPERT “—Trang thai phé duyét/Cudc hen—

LQuén Iy lichfChat realiime——————

Hinh 2.3: Data Flow Diagram - Level 0 (Context Diagram)



SOULSPACE SYSTEM

Process Process Process
J’ l‘ 4 l J
D1: Users Database

| |

1.0 Auth 2.0 Journal
Process Process

3.0 Community ‘ ‘ 4.0 Expert ‘ ‘ 5.0 Test ‘

"> Dz Joumals D3: Posts
Database Database
D4: Experts D5: Tests
Database Database
6.0 Al
--~| Analysis ‘ ‘ ;‘::)E:;; ‘
Process
D6: Chats

Database

8.0 Admin
Process D7: Reports D38: Moderation
/ Database Logs DB

Hinh 2.4: Data Flow Diagram - Level 1 (Context Diagram)

Bit dau (Pinh danh): Ngudi dung hoic Chuyén gia truy cap hé thdng qua Quy
trinh Xac thyce (1.0). Dit li¢u dugc luu vao Kho ngwoi dung trung tam (D1).
Chim séc ban than (AI & Nhat ky): Nguoi dung viét nhat ky qua Quy trinh
Nhat ky (2.0) luu vao Kho D2. Ngay 1ap tirc, Quy trinh Al (6.0) s€ doc dir licu
tir D2 dé phan tich va tra vé két qua/loi khuyén tam 1y cho ngudi ding.

Twong tac xi hdi & Chuyén gia: Tir dit liéu ca nhan, ngudi dung c6 thé tham
gia cong doéng (Quy trinh 3.0) hoic tim kiém chuyén gia (Quy trinh 4.0).

Két ndi true tiép: Néu chon chuyén gia, hé thong kich hoat Quy trinh Chat
(7.0) d¢€ hai bén nhan tin, dit liéu hoi thoai dugc luu tai Kho D6.




e Giam sat & Quan ly: Song song véi cac hoat dong trén, Admin thyc hién Quy
trinh Quan tri (8.0), tiép nhin bao cao tir Kho D7 va ghi nhén lich st kiém
duyét vao Kho D8 dé dam bao an toan cho hé thong.



2.4. Activity Diagram

2.4.1. AD-01: Pang ky Tai khoan User

Pang ky Tai khoan

Nguwdi ding (User)

M (rng dung
MNhdp Password Nhadp Username ]4—( Nhdp Email )

¥

¥ac nhan Pass

Submit Form

[Valid]

Goi APl Register

Ton tai?

Chon "Bang ky”

Hé thdng (System)

e
_ 7 Hiénthilsi
n i |
Invalld]—’l\ validation |
o pls

-

[No]
¥

Tao tai khoan

Chuyé&n dén Login

I y
[Yes] »| Bao I0i B3 ton tai
\\u j




2.4.2. AD-02: Tao Nhat ky Cam xuc (Journal)

[5 texdt——

Nhap ndi dung

van ban

—

Vao tab "Diary” }—){

Chon cam xtc |
tir Emotion Wheel

Chon phurong thL'fc?

Cnnn Tags
(Family, Work._..)

L

Nhén "Save”

:

‘ Goi API tao Journal ‘

}(—‘ Dirng ghi &m

]

Chuyén den |
man hinh nhap

~——————Ghi &

1

Mhan nit ghi 4m

:

Recording...

1

BACKEND PROCESSING

v
Yes Co Audio?
Speech-to-Text
(AssemblyAl)

T

Al Sentiment
Analysis

[ AMToic
Detection

I

‘ Save to DB ‘

No
Ij){ Combine Text }(—‘

¥

Hién thi
“"Lwru thanh cdng”

@,




2.4.3. AD-03: Dit lich Tw vin Chuyén gia

. -. Fo

Vao "Expert Xem danh sach |
Consultation” chuyén gia

L # L

« es | ~ Mudn tim kiém/loc?

Mhap tir khoa
hodc chon filter

L, l A Nﬂ
HignthikQ | Chonmét |
da loc chuyén gia

- . -

Xem chitiét | P
hd so Expert }—){ MNhan "Bbat lich

%, A ., A

v

Chon ngay trén

l Calendar

-

Co slot trong? _.-—HU—){ Chon ngay khac w

-

L A

Yes

¥
Chon khung gidr

v

Nhan "Xac nhan"

v

Tao Appointment Giri théng bao
status: pending dén Expert

Hién thi
"Bt lich thanh céng”

., o




2.4.4. AD-04: Quy trinh phé duyét Expert

EXPERT REGISTRATION PROCESS
bang _Iq.r tai khoan Bien tpung‘tln Upload Avatar
(email/password) chuyén mon
Mh&n email . . .
—){ théng béo ‘ ‘ Submit ho so }(7 Upload Chirng chi ‘
e - ..Status‘? . Hbso dwocleu |
E - status: pending |
rﬁppmv&dJ—Rﬂjed&dW i
C6 thé dang nhap Hién thi Iy do |
va sir dung tir choi !
' Béng ky lai ' i
(Cap nhat ho so) :
( Vao Expert ( ¥
ao Expe . - . - Motification
Verification Nhan thong bao "Co expert mai
) ¥ ) . s )\
Xem danh séch .| Click vao hd so Xem chi tiét:
pending - Expert Info, Cert, Clinic
z v
= .
& ;
= . G email -
_____________ Al - d & o T
: { “DA phé duyét” pprow Cluyet dinh >
i Reject
i Cap nhat status
= rejected




2.4.5. AD-05: Lam Bai Test Tam ly

Vdo tab Explore MEm '?E.mh =E
bai test

" Cotest dang

= = HNo
lam d&?

h S Y
Tiép tuc bai Chon bai test
test dang lam mdi
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2.4.6. AD-06: Quan ly Cugc hen (Expert)

Pending
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2.4.7. AD-07: Kiém duyét Noi dung Cong dong (Admin)
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2.4.8. AD-08: Chat Realtime giira User va Expert

REALTIME CHAT PROCESS

M@ ¢ ion } } Két ndi WebSocket ‘
Hién thi lich stF } } Load Tin nhén cii
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2.5. Mot sb giai thuat lién quan

2.5.1. Thuat toan nhan dién cam xuc sir dung mo6 hinh Deep Learning (Tich hop

vao tinh nang Journal)

Tong quan: Sir dung mo hinh RoBERTa (Robustly Optimized BERT), dugc

pre-trained ‘roberta-base’ (~125M params)

Pipeline xir ly: Thong qua 8 budc:

1.

~N O B~ W

Load Data (original + augmented)

. Preprocessing (normalize obfuscation, slang, context)
. Train/Val Split (85%/15%)

. Compute Class Weights

. Tokenization (RoBERTa BPE)

. Training (4 epochs, gradient accumulation)

. Evaluation (F1, ROC-AUC)

8.

Save Model

Giai thuat xir Iy:

e Label Mapping - Anh xa nhiin cam xic: Model RoBERTa tra vé cac nhin noi
bo (LABEL 0, LABEL 1, LABEL 2). Hé thong anh xa sang nhan cé y nghia:
LABEL 0 — Negative, LABEL 1 — Neutral, LABEL 2 — Positive.

Muc dich sir dung: X1t ly viéc mat can bang cua dir licu

e Score Normalization - Chuin hoéa diém s6: Xac suit confidence (0-1) duoc

chuyén thanh score c6 diu trong khoang [-1.0, +1.0]:

o Neéu sentiment = Positive: score = +confidence
o Neéu sentiment = Negative: score = -confidence

o Né&u sentiment = Neutral: score = 0.0

Muc dich sir dung: Tao thang do truc quan - diém duong = tich cyc, diém am =

ti€u cuc, dd 1o6n = do manh.



2.5.2.

Confidence Classification - Phén loai d tin ciy: Dua trén gia trj tuyét ddi cia
score dé phan 3 muc:

o |score| > 0.8 — "high" (DJ tin cdy cao)

o 0.5 <|score| < 0.8 — "medium" (D9 tin cay trung binh)

o |score| < 0.5 — "low" (D6 tin cdy thip)
Muc dich sir dung: Gitp hé thong, nguoi dung biét khi nao tin tuong két qua.
Dual-Source Sentiment (cho Journal): Journal hd trg 2 ngudn phan tich song
song:

o Icon-based: Stir dung [CON_SENTIMENT MAP anh xa ctng tir icon

nguoi dung chon (Happy — Positive/0.8, Sad — Negative/-0.8, v.v.)

o Al-based: Phan tich noi dung text thuc t& qua model RoBERTa
Muc dich sir dung: Icon-based cho két qua nhanh, chinh xé4c theo y dinh chi
quan cua nguoi dung. Al-based cho phéan tich khach quan nd1 dung thuc.
Phwong phip Lazy Loading - T6i wu tai nguyén: Model (~500MB) chi duoc
load mét 1an duy nhét khi application startup. Sau d0, bién sentiment_pipeline
global dugc tai sir dung cho moi request, tranh overhead load model nhiéu lan,
gitip giam latency tir ~5s (load mdi request) xuéng ~100ms (inference only).
Str dung ki thuét Transfer Learning: Str dung m6 hinh RoBERTa da duoc
pre-trained trén 160GB text data, sau d6 fine-tune trén 58M tweets c6 gan nhin
cam xuc. Nho vay, khong can train tr ddu ma van dat do chinh xac cao (~85%
accuracy trén benchmark), c6 kha niang hiéu ngit canh phirc tap nhu cham biém,

phu dinh ("not good" # "good").

Thuat toan nhan dién van ban Toxic (Tich hop vao tinh ning nguwdéi dung

dang bai)

Téng quan: Str dung mo hinh RoBERTa (Robustly Optimized BERT Approach), duoc

fine-tune tur cardiffnlp/twitter-roberta-base-sentiment (~125M params). Pay 1a phién



ban RoBERTa d4 duoc huan luyén dac biét trén ~58 tri€u tweets dé phan loai cam xuc
thanh 3 nhan: Positive, Neutral, Negative.
Ngoai ra, hé thdng con hd trg mé hinh backup
distilbert-base-uncased-finetuned-sst-2-english (~66M params) - phién ban nhe hon
duogc train trén tap Stanford Sentiment Treebank (SST-2).
Pipeline xir ly: Thong qua 8 budc:
1. Input Validation - Kiém tra van ban dau vao (1-5000 ky tw, khong rdng)
2. Model Selection - Chon model dya trén config (RoBERTa hodc DistilBERT)
3. Tokenization - Chuyén text thanh token IDs sir dung BPE (Byte-Pair
Encoding)
4. Embedding - Chuyén tokens thanh vectors 768 chiéu + positional encoding
5. Transformer Encoding - Forward pass qua 12 encoder layers vdi self-attention
6. Classification - Project [CLS] token xudng 3 classes
(Negative/Neutral/Positive)
7. Softmax - Chuyén logits thanh phan phdi xac suat
8. Post-processing - Label mapping + Score normalization (1.0 dén +1.0)
Giai thuat xir ly:
e Label Mapping - Anh xa nhin cam xc:
o Tinh toan trong s cho timg class dya trén d hiém cua né: weight =
(total - positive) / positive.
o Class cang hiém, trong sé cang cao (duoc gidi han trong khoang [1.0,
3.0] dé tranh léch qua da).
o Khi tinh loss, 13i sai & class hiém s& xay ra nhiéu hon, budc model phai
hoc k¥ cac truong hop nay.
Muc dich sir dung: Xt 1y viéc mét can bang cia dit liéu
e Toi wu héa Hi¢u ning (Performance Optimization): D¢ train duoc model

bert-base trén phan cting han ché (VRAM thap), nhém di sir dung phuong phép:



o Mixed Precision (FP16): Tinh todn & d§ chinh xac 16-bit giap giam 50%
bo nhd VRAM.

o Gradient Accumulation: Thay vi cip nhat trong s6 sau mdi batch nho (8
samples), hé thong tich lity gradient qua 2 budc r0i méi cap nhat, mo
phong viée training vai batch size 16n hon (16 samples) dé 6n dinh viéc
hoc.

e Sir dung ki thuit Transfer Learning: Str dung mo hinh RoBERTa c6 san, tinh
chinh mé hinh lai dé tao ra mé hinh c6 d6 chinh x4c cao, nhan dién dugc 1én dén
80% bai viét.
2.5.3. Thuit toan lién quan dén hé thong Cay Tinh Than (User Tree System)

Tong quan: Hé théng User Tree 1a mot tinh ning ¢t 161 ciia SoulSpace, noi cac hanh
dong cham soc ban than (Positive Actions) ctia ngudi ding s& dugce chuyén hoa thanh
"dinh dudng" dé nudi 1én mét cai cy ao. Str dung co ché XP (Kinh nghiém) lity tién
va Streak (Chudi ngay) dé khuyén khich théi quen tich cuc hang ngay.

e Muc tiéu: Khuyén khich ngudi ding quay lai tng dung mdi ngay.

e Co ché: Mdi ngay ngudi dung thuc hién hanh dong tich cuc s& nhan dugc XP.
Cay s& 16n 1én (ting Level) khi da XP. Streak s& ting néu ngudi dung thuc hién
tiéu tiép.

Pipeline xir ly: Thong qua 6 budc:
1. Validation Check - Kiém tra hanh dong (Action ID) ¢6 ton tai trong hé théng.
2. Daily Limit Check - Kiém tra gi6i han: Nguoi dung d3 tudi cdy hom nay
chua? (Chi cho phép 1 lan/ngay).
3. XP Calculation - Cong thém luong XP ¢6 dinh (XP_PER_ACTION = 10) vio
tong XP cua cdy.
4. Streak Calculation - Tinh toan chudi ngay lién tiép dva trén ngay tudi gan

nhat va ngay hién tai.



5. Level Calculation - Tu téng XP méi, tinh toan Level hién tai va tién d6 dén
Level tiép theo dya trén thuat toan liy tién.
6. Persistence & Response - Luu dit liéu méi xudng database (UserTree & User

Points) va tra vé trang thai cdy mdi nhét cho client.

Giai thuat xir Iy:

e Daily Throttling - Gi6i han tin suit: Kiém tra tinh hop 18 ca hanh dong dua
trén thoi gian UT bang cach 1ay ngay hién tai (today utc) va ngdy tudi lan cudi
(last_watered date).

o Néu last watered date tring v6i today utc => Chin hanh dong (Return

Error: "Already watered today").

o Néu last watered date < today utc hodc chua timg tuéi => Cho phép.
Muc dich sir dung: Ngin chin viéc spam hanh dong dé cay diém, budc ngudi
dung phai quay lai vao ngay hom sau, tir d6 hinh thanh thé6i quen lau dai.
Streak Tracking - Tinh chudi ngay lién tiép: So sanh ngay hién tai v6i ngay
tudi 1an cudi dé xac dinh chudi streak:

o Néu tudi vao ngay hom qua (Yesterday): New Streak = Current Streak +

1 (Duy tri chudi).
o Néu tudi vao ngay hom nay (Today): New Streak = Current Streak
(Khong doi).
o Néu tuéi vao ngay kia tré vé trude (Gap > 1 day): New Streak = 1 (Reset
chudi, bt dau lai).
Muc dich sir dung: Muc dich sir dung: Tao dong luc tdm 1y "so mat chudi"
(Loss Aversion), khuyén khich ngudi dung duy tri mé tmg dung hang ngay.
Progressive Leveling - Thuit toan liiy tién: Sir dung co ché "cang 1én cao
cang kho" (Progressive Difficulty) dé tinh Level.
o Base XP: Level 1 1én Level 2 can 50 XP.

o Scaling: Mdi level tiép theo can thém 25 XP so véi level trude do.



m Lv1— Lv2:Cén50XP
m Lv2—Lv3:Can50+25=75XP
m Lv3—Lv4:Can75+25=100 XP
o Giai thuat: Stir dung vong lap (while loop) dé trir dan tong XP tich lity
(total xp) vao cac mbc XP can thiét cho dén khi sé du khong du dé 1én
cap tiép theo. Phan du chinh 1a current xp in_ level.
Muc dich sir dung: Tao cam giac tién bo nhanh & giai doan dau (ngudi ding
mot) dé gilt chan ho, va tao thtr thach dai han ¢ giai doan sau (nguoi dung lau
nam) dé duy tri sy himg thu.
Data Synchronization: Khi cdy duogc tudi, hé théng cap nhat dong thoi 2 noi
dir ligu:
o UserTree Collection: Luu trang thai cay (total xp, level, streak,
actions_history).
o User Collection: Cong don vao diém thuong chung (total points) clia
ngudi dung (dung dé doi qua hodc ranking).
Muc dich sir dung: Dam bao nhat quan dit liéu giira minigame va hé thong

profile chinh ctia nguoi dung.



2.6. Danh sich cic man hinh phac thao du kién

2.6.1. Nh6ém man hinh lién quan dén Xac thwe (Authentication)

941 " - %41 " - 941 " - 941

[

Welcome to SoulSpace

Your mindful mental health Al companion
for everyone. anywhere &

Personalize Your Mental Mood Tracking Al Mental Journaling & Mindful Resources That Loving & Supportive
Health State With Al & Al Emotion Insights Al Therapy Chatbot Makes You Happy Community

. a a e ° e

Hinh 2.6.1: Man hinh chao mung

<

Welcome back! Glad
to see you, Again!

Hinh 2.6.2: Man hinh dang ky, dang nhap

¢ Addyouremail1/3 & Verify your email2/3 ¢ create your new password 3/ 3

We just sent Sdigit code to
pluynhxinhdep@gmail.com, enter it bellow:

Your account
was successfully created!

Only one cli

By using SoulSpace,you agree o the
Terms and Privacy Polcy.

mmmmmmmmmmmmmmm

Hinh 2.6.3: Man hinh quén mat khau



2.6.2. Nhém man hinh lién quan dén man hinh chinh

|#%| SOULSPACE 8 @

Hello, PLuynh xinh
xinh

How are you feeling today ?

L0 O O CHU

Your mocod trends = Fiter.
O
/o
O///O ‘\O/” \\K‘}
Recent activity Viewall >
Mind & Mood
Check
25 min
Consultwith =B 4 |istening
Expert Friend
o 5
Grow @ Anonymous L]
Your Calm Sharing
in Space
+
.
A4
£ 0
Mood +

Hinh 2.6.4: Man hinh giao di¢n chinh (danh cho User)



|#%] SOULSPACE Q&

Hello, Dr. Asriel

Appointments Today Balance

Pleasa complete paymant Information and work schadule

Pending Requests View all

Appointment Details

Wed,140ct (D 12:30PM
W NguyenVanA Accept

Upcoming View all

Appolintment Details

Wed,140ct (9 12:30PM

W Nguyen Van A chat

Appolintment Details

Wed,140ct (D 12:30PM

W NguyenVanA chat

O

Home

Hinh 2.6.5: Man hinh giao di¢n chinh (danh cho Expert)



2.7.

Cong ngh¢ st dung

SOULSPACE TECHNOLOGY STACK

FRONTEND

/' Mobile Apps (User & Expert)

» React Native 0.74+

* Expo SDK 51+

* Expo Router (File-based)

« NativeWind (Tailwind CS5)
* TypeScript 5+

/" Admin Panel (Web)
= Mextjs 14+ (App Router)
» React 18+
= TypeScript b+
« Tailwind CSS 3+
= shadcn/ui Components
= Recharts (Data Viz)

BACKEND

API Server
* Python 3.11+
« FastAFIl 0.100+
* Pydantic V2 (Validation)
* Motor (Async MongoDB)
» python-jose (JWT)
» Passlib (Password Hashing)

Nt WebSockets (Real-time)

N/ AmML services

= Transformers (Hugging Face)

= RoBERTa (Senfiment)
» scikit-learn (Toxic Det.)
* TF-IDF Vectorizer

= Logistic Regression

AN

Database

* MongoDB 6.0+ (NoSQL)
* MongoDB Atlas (Cloud)

DATABASE & STORAGE

File Storage

= Cloudinary {Images)
= Audio files storage

EXTERNAL SERVICES

+ AssemblyAl - Speech-to-Text
* SMTP Server - Email (OTF, Notifications)
* Push Nofification Service (Expo)

Hinh 2.: Cong nghé st dung




2.7.1. Backend (SoulSpace-Backend)

Core Framework & Runtime

Cong nghé | Phién ban | Muc dich Ly do lwa chgn
Python 3.11+ Runtime Hi¢u nang cao, typing support,
ecosystem ML/AI phong phu
FastAPI 0.100+ Web Async native, auto OpenAPI docs, type
Framework hints, hi¢u nang cao
Uvicorn 0.23+ ASGI Server | Async server hiéu nang cao cho FastAPI
Pydantic 2.0+ Data Validation manh m¢, serialization,
Validation settings management
Database & ORM
Cong ngh¢ | Phién ban | Muc dich Ly do lua chon
MongoDB | 6.0+ Database Schema flexible, scale horizontal, phu
hop cho data da dang
Motor 3.3+ Async Driver | Driver MongoDB async native cho
Python
Beanie 1.23+ ODM Object Document Mapper cho
(optional) MongoDB




Authentication & Security

Cong nghé Phién ban | Muc dich Ly do lwa chgn
python-jose 3.3+ JWT Tao va verify JSON Web Tokens
passlib 1.7+ Password Hashing méat khau an toan (berypt)
python-multip | 0.0.6+ File Upload Xu 1y multipart form data
art
AI/ML Libraries
Cong nghé Phién ban | Muc dich Ly do lya chon
transformers |4.35+ NLP Models Hugging Face transformers
cho sentiment analysis
torch 2.0+ Deep Learning Backend cho transformers
models
scikit-learn 1.3+ ML Classic TF-IDF, Logistic Regression
cho toxic detection
joblib 1.3+ Model Serialization | Luu/load ML models
External Services Integration
Cong nghé Phién ban | Muc dich Ly do lya chon
cloudinary 1.36+ Image Storage CDN, image optimization,

transformation




Cong nghé

Phién ban

Muc dich

Ly do lwa chgn

assemblyai 0.20+ Speech-to-Text API dé dung, hd tro tiéng Viét
aiosmtplib 2.0+ Email Async email sending
httpx 0.25+ HTTP Client Async HTTP client

Utilities
Cong nghé Phién ban | Muc dich Ly do lya chon
python-dotenv | 1.0+ Environment Load environment variables
APScheduler |3.10+ Job Scheduling | Background tasks scheduling

2.7.2. Mobile Apps (SoulSpace & SoulSpace-FE-Expert)

Core Framework

Cong nghé Phién ban | Muc dich Ly do lya chon

React Native 0.74+ Mobile Cross-platform (i0S/Android),
Framework large ecosystem

Expo SDK 51+ Development Faster development, OTA updates,
Platform managed workflow

TypeScript 5.0+ Language Type safety, better developer

experience




Navigation & Routing

Cong nghé Phién ban | Muc dich Ly do lwa chon
Expo Router | 3.0+ Navigation File-based routing, giéng Next.js,
type-safe
React 6.0+ Navigation Underlying navigation library
Navigation Core
Styling & UI
Cong nghé Phién ban | Muc dich Ly do lua chon
NativeWind 4.0+ Styling Tailwind CSS cho React Native,
utility-first
Tailwind CSS | 3.4+ CSS Framework | Rapid UI development, consistent
design
Lucide React | 0.300+ Icons Modern icon library
Native
React Native | 3.6+ Animations Smooth, performant animations
Reanimated
State Management & Data
Cong nghé Phién ban | Muc dich Ly do lwa chon
React 5.0+ Data Fetching | Caching, background sync,
Query/TanStack optimistic updates




Cong nghé Phién ban | Muc dich Ly do lwa chon
Zustand 4.4+ State Simple, lightweight state
(optional) Management | management
AsyncStorage 1.21+ Local Storage | Persistent local data
Expo 13.0+ Secure Secure token storage
SecureStore Storage
Media & Device
Cong nghé Phién ban | Muc dich Ly do lya chon
Expo Image 15.0+ Image Selection Camera/gallery access
Picker
Expo AV 14.0+ Audio/Video Recording, playback
Expo Notifications | 0.25+ Push Notifications | Local & remote notifications
Expo Haptics 13.0+ Haptic Feedback | Vibration feedback
Utilities
Cong nghé Phién ban | Muc dich Ly do lwa chon
date-fns 3.0+ Date Handling Date manipulation utilities
Formik/React | - Form Form validation & handling
Hook Form Management




Cong nghé

Phién ban

Muc dich

Ly do lya chon

Yup/Zod -

Validation

Schema validation

2.7.3. Admin Panel (SoulSpace-FE-Admin)

Core Framework

Cong nghé Phién ban | Muc dich Ly do lya chon

Next.js 14+ React Framework | App Router, SSR/SSG, API
routes, optimized

React 18+ UI Library Component-based, hooks,
concurrent features

TypeScript 5.0+ Language Type safety, better
maintainability

UI Components & Styling
Cong nghé Phién | Muc dich Ly do lya chon
ban

shadcn/ui - UI Components High-quality, customizable,
accessible

Radix Ul - Primitives Headless, accessible Ul
primitives

Tailwind CSS 3.4+ Styling Utility-first, rapid development




Cong nghé Phién | Muc dich Ly do lwa chon
ban

Lucide React 0.300+ |Icons Modern, consistent icons
class-variance-a | 0.7+ Variant Component variants
uthority Management
clsx / - Class Utilities Conditional classes
tailwind-merge

Data Visualization
Cong nghé Phién ban | Muc dich Ly do lya chon
Recharts 2.10+ Charts React-based charting library
@tanstack/react | 8.10+ Data Tables Powerful, flexible tables
-table

Form & Validation
Cong nghé Phién ban | Muc dich Ly do lua chon
React Hook Form | 7.48+ Form Management | Performant forms
Zod 3.22+ Validation TypeScript-first validation
@hookform/resol | 3.3+ Resolver Zod integration with RHF
vers




Utilities

Cong nghé | Phién ban | Muc dich Ly do lya chon

date-fns 3.0+ Date Handling | Date manipulation

sonner 1.2+ Toast Toast notifications

next-themes | 0.2+ Theme Dark/Light mode
2.7.4. External Services & APIs

Service Provider Muc dich

MongoDB Atlas | MongoDB Database hosting

Cloudinary Cloudinary Image/media storage & CDN

AssemblyAl AssemblyAl | Speech-to-Text API

Expo EAS Expo Build & submit apps




Chuong 3. PANH GIA VA KET LUAN
3.1. Danh gia mirc do hoan thanh

Tinh dén thoi diém viét bao cao, nhém thuc hién da hoan thanh khoang 85% khdi

lugng cong vige so vai deé cuong chi tiét ban dau, bao gom:

e D3 hoan thién toan by Backend API cho 3 role (User, Expert, Admin).
e Tich hop Al: Phan tich cam xuc, Speech-to-Text, Loc ndi dung doc hai.

e Co s¢ dir lidu MongoDB dugc thiét ké tdi uu cho truy van phtc tap.

3.2. Phwong hwong trong twong lai

Khic phuc céac tinh nang chua dat dugc, va phat trién thém mot so tinh nang mai:

e Tich hop wearable (Apple Watch, Mi Band...) dé theo ddi gidc ngi, nhip tim
va du doan cam xuc chinh xac hon.

e Cong dodng peer support riéng theo chi dé (vi du: sinh vién nam cudi, ngudi
mét phuong hudng nghé nghiép, LGBTQ...)

e Tiu sach & podcast chira lanh, phan loai theo van dé (stress hoc tap, lo au xa
hoi...)

e Hop tac véi truong hoc & doanh nghiép dé trién khai phién ban chim soc

tinh than cho hoc sinh/sinh vién va nhan vién.

3.3. Kétluan

e User: Co nguoi ban ddng hanh 24/7, khong gian an toan dé chira lanh.
e Expert: Nén tang tiép can bénh nhén tré, quan 1y cong viéc hiéu qua.
e Xi hoi: Gop phan nang cao nhan thirc va hd trg sirc khoe tinh than cho thé hé

Gen Z.



TAI LIEU THAM KHAO
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